A case of massive right pleural effusion in a postoperative patient of percutaneous nephrolithotomy leading to severe respiratory distress is reported. A high degree of clinical suspicion and prompt intervention by insertion of an intercostal drainage tube prevented the patient from going in to respiratory failure. The development of arrhythmias confused the picture increasing the morbidity of the patient. However, the patient was managed in an intensive care unit with intercostal chest tube insertion and antiarrhythmic agents. After correction of the specifi c cause of the effusion the intercostal tube was removed on the 4 th day without further recurrence of the effusion.
Introduction
The retroperitoneal leakage of urine resulting from a disruption/obstruction of the urinary tract is known as urinoma. The resultant retroperitoneal or intraperitoneal collection of urine fi nds a way across transdiaphragmatic barrier due to persistent high pressure. Therefore, a concomitant ipsilateral or bilateral pleural effusion should raise suspicion of urinothorax. Thoracocentesis followed by measurement of creatinine in the pleural fl uid is a procedure to establish the true diagnosis. [1] Initially, it was described by Corriere et al. in 1968 in their studies on ureteral obstruction in dogs. [2] Nowadays, cases of urinothorax have been described in human patients. Increased awareness of this entity coupled with the availability of advanced imaging and scintigraphic techniques have resulted in the early diagnosis of urinothorax cases. [3] 
Case Report
A 65-year-old female patient developed chest pain and respiratory distress on the 2 nd day of a percutaneous nephrolithotomy (PCNL) done for lithiasic ureteral obstruction. Since, the patient had evident left bundle branch block in the preoperatory electrocardiogram (ECG), was in evident respiratory distress and chest discomfort, a 12 lead ECG was done, which showed a paroxysmal supraventricular tachycardia. It was treated with amiodarone 5 mg/kg given through slow intravenous infusion and later with diltiazem 30 mg 3 times in a day. The troponin-T and creatine phosphokinase-MB were negative. On physical examination, there were markedly decreased breath sounds on the right side of chest with crepitations. Figure 1 , revealed a large fl uid collection with a collapsed right lung. Chest ultrasonography confi rmed a pleural effusion. The patient was transferred to the intensive care unit for further management.
Thoracocentesis was performed which yielded 1.5 L of straw colored fl uid with distinctive smell of urine. Fluid analysis revealed a total protein of 0.9 g/dL, pH 7.13, lactate dehydrogenase (LDH) 868 U/L, glucose 28 mg/dL, creatinine 11 mg/dL and urea of 115 mg/dL with a cellularity of 2800/mm 3 . The bacteriological examination of the fl uid revealed no micro-organism in Gram's stain and no acid fast bacilli in Ziehl-Nielsen stain. The fl uid culture was negative. The serum LDH levels were 439 U/L, blood urea 115 mg/dL and serum creatinine of 3.4 mg/dL. The routine examination of urine was normal, but the microscopy revealed plenty of red blood cells and pus cells. The urine culture was negative. The electrolytes showed no disarrangements. Ultrasonography revealed a persistent effusion and an intercostal chest tube (ICD) was inserted allowing the drainage of 3 L of fl uid. A central venous cannulation was done to guide fl uid therapy. The patient had a single functional kidney in which PCNL was done. The blood urea and serum creatinine levels started rising and the patient developed oliguria. A decision was made to put a Double J (DJ) stent and change the ureteric catheter to correct oliguria. In the operation theater, it was found that the ureteric catheter had slipped from its position which was the cause for obstruction and recurrent collection. The respiratory distress subsided and arrhythmias secondary to the hypoxemia were controlled after DJ stenting. The ICD was removed on the 4 th day when there was a full expansion of lung as shown in the Figure 2 . The patient was transferred to the ward and was discharged home on the 10 th day.
Discussion
Urinothorax can be divided into two categories. (1) Obstructive urinothorax due to bilateral obstructive uropathy and (2) traumatic urinothorax due to unilateral traumatic injury of the urinary system, mostly iatrogenic. [4] It is a rare cause of transudative pleural effusion secondary to obstructive uropathy. There are two theories under debate concerning the mechanisms responsible for the transdiaphragmatic evasion of urine. (1) Urine may travel through lymphatic drainage into pleural space or (2) retroperitoneal urine firstly enters the peritoneal cavity and afterwards travels through direct transdiaphragmatic passage into the pleural cavity. [5] In general, the patient with urinothorax have low pH and high LDH levels, resulting in misinterpretation of the effusion being exudative. The average pleural fl uid-to-serum creatinine ratio is in the range of 1.09-19.8. [6] Pleural effusion can occur due to infections, malignancies, and congestive heart failure. Urinothorax is clearly an uncommon cause of pleural effusion. [7] Our patient presented with severe respiratory distress after undergoing PCNL. The chest radiograph revealed a massive pleural effusion and thoracocentesis led to high suspicion of urinothorax due to a distinctive urine smell. An ICD was put under ultrasonographic guidance due to recurrent effusion. The distinctive urine smell and its subsequent biochemical analysis-with characteristic of transudate except for the high LDH levels-and the pleural fl uid-to-serum creatinine ratio of 3.2 confi rmed the diagnosis of urinothorax. Renal scintigraphy with technetium-99 m DTPA, technetium 99 m ethylene dicysteine or with technetium 99 m mercaptoacetyltryglycerine-3 can demonstrate any extravasation of urine from the region of the kidney or ureter. [5, 8] Due to hemodynamic instability our patient could not be subjected to further investigation. The fl uid in urinothorax is usually straw-colored with a distinctive ammoniacal smell. In the majority of cases, the fl uid is transudative according to Light's criteria, with biochemical features of low glucose, low protein, and low pH, but elevated LDH levels. [9, 10] The most important biochemical parameter is the pleural fl uid creatinine-to-serum creatinine ratio which is >1 and mostly >10. [3] Urinothorax should be included in the differential diagnosis of pleural effusion in patients with a recent urinary tract disorder even with features of pleural exudate. [11] The correction of the underlying cause 67 67 usually leads to resolution of urinothorax; however, in the present case, despite the pleural drainage with a thoracostomy tube, repeated collection occurred due to the unnoticed slippage of the ureteric catheter that lead to oliguria and rise in blood urea and serum creatinine levels. Insertion of a DJ stent allowed the resolution of the problem and complete lung reexpansion.
Conclusion
The physicians should include urinothorax in the differential diagnosis of pleural effusions, particularly in patients that underwent kidney or ureteral surgical procedures such as extracorporeal shock wave lithotripsy, PCNL, or ureterorenoscopy. As most of the cases can be managed only with therapeutic thoracocentesis and resolution of the underlying problem, aggressive chest tube drainage of voluminous effusion with respiratory failure is only rarely needed.
